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ABSTRACT : 



PURPOSE: To prevent separation of an Si film from the bonding face of an- 
SOI substrate, etc., by implanting io.ns-, into ;a bonding inte'r face ^when 
bonding silicon with silicon, silicon with silicon, oxide, or silicon 
oxide with silicon oxide by silanol action. "■' '-- 

CONSTITUTIONS surface, of an Si substrate where an SiO.sub.2 film 2 is 
formed in the thickness of about 13mm and the surface of other Si 
substrate where an SiO ; . sub. 2 film 3 is formed in the thickness of about 
l.mu.m are brought into contact and are heated to several hundreds- 
degree. That is, by silanol reaction, the SiO.sub.2 film 2 and the 
SiO.sub.2 film 3 are bonded, and the reverse of the other Si substrate is 
polished leaving the Si film 4 about 2.mu.m in thickness. At this stage, 
ions of Si, O, N, H, P, B, As, etc., are implanted 6 to the whole face at 
about three millions electron volt so that the concentration distribution 
of ion kind may be maximum just at the interface 5. Hereby, a kind of ion 
beam mixing action occurs in the interface 5, and then partial separation 
also ceases to be generated by heating. ,: 
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Japanese Published Unexamined (Kokai) Patent Application No. H2-18961, published January 
23, 1990; Application No. S63-169592, filed July 7, 1988; Int. CI. 5 : H01L 27/12 21/76; 
Inventor: Seiichi Iwamatsu; Assignee: Seiko Epson Corporation; Japanese Title: handoutai 
kiban no Seizou Houhou (Method for manufacture of a Semiconductor Substrate) 



1. Title of Invention 

Method for Manufacture of a Semiconductor Substrate 

2. Claim 

A method for manufacture of a semiconductor substrate, characterized in that, when 
the following combinations of silicon are adhered to each other due to a silanol reaction: a 
silicon-silicon combination; a silicon-silicon oxide combination; a silicon oxide-silicon oxide 
combination, ions are injected into the adhesive interface. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to manufacturing methods for silicon on insulator (SOI) 
substrates. 

[Prior Art] 

A technology to adhere the following combinations of silicon due to a silanol reaction 
are conventionally known: a silicon-silicon combination; a silicon-silicon oxide combination; 
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a silicon oxide-silicon oxide combination; by using said, technology, SOI substrates are 
manufactured. 

[Problem of Prior Art to Be Addressed] 

However, according to prior art technology, the adhesive interfaces are partially peeled. 
This is a disadvantage of prior art technology. 

The present invention is produced to eliminate said disadvantage and aims to offer a 
method for manufacture of a new SOI substrate so as to prevent a partial peeling occurred 
onto the adhesive interfaces. 

[Measures to Solve the Problem] 

The present invention is characterized in that, when the following combinations of 
silicon are adhered to each other due to a silanol reaction: a silicon-silicon combination; a 
silicon-silicon oxide combination; a silicon oxide-silicon oxide combination, ions are injected 
into the adhesive interfaces. 

[Embodiment] 

The present invention is described hereinbelow with reference to the embodiment. 

Fig.l is a cross-sectional view of a main part of a SOI substrate manufactured by using 
a method as in an embodiment of the present invention. More specifically, a Si0 2 film (1) 2 is 
formed onto the surface of a Si substrate 1 at about 1 ^m and then brought into contact with 
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a Si0 2 film (2) 3 formed onto the surface of another Si substrate at about 1 jum; by heating to 
several hundred degrees, Si0 2 films (1) 2 and (2) 3 are adhered with each other due to a silanol 
reaction; a polishing is applied from the back surface of another Si substrate so as to leave a 
Si film 4 at about 2 fim. In this stage, SiO z films (1) 2 and (2) 3 are still temporarily adhered; 
for example, the temperature is heated to about 1000°C, an interface 5 is partially peeled. For 
said reason, when an ion injection 6 is applied onto the entire interface at an about 3,000,000 
electronic volt in advance by using the following types of ions: Si; O; N; H; P; B; As, so that 
the concentration distribution of ion seeds becomes maximum right on interface 5, a type of 
ion beam mixing effects occurs onto interface 5; because of this, a partial peeling does not 
occur even when a heating is applied later. 

[Advantageous Result of the Invention] 

When the present invention is used, a peeling of a Si film from the adhesive surface of 
a SOI substrate can be prevented. 

4. Brief Description of the Invention 

Fig.l is a cross-sectional view of a main part of a SOI substrate manufactured by using 
a method as in an embodiment of the present invention. 

l...Si substrate 
2...Si0 2 film (1) 
3...Si0 2 film (2) 
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4.. .Si film 
5...Interface 
6. ..Ion injection 
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